Tevatron Physics

Fermilab Physics Advisory Committee - 3 November 2008

Marco Verzocchi
Fermilab / PPD

s Status and performance: accelerator and experiments
Tevatron legacy measurements:top and W mass
Indirect constraints on the Higgs mass

Higgs searches and related SM measurements

New b-physics and spectroscopy results

New physics



Tevatron Performance

FYO0S8 Integrated Luminosity 1799.38 (1/pb)
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Surpassed target integrated luminosity
for FY08:

@ increased stacking rate

@ shorter turnaround time

@ stability of machine (106 hours/week)

@ improved luminosity lifetime
FYO09 started well (1 week shutdown
for work on powerlines to Fermilab)

FY09 Integrated Luminosity 165.55 (1/pb)

2002 2003

2004 2005

2006

2007 2008

180
170 -
160 -
150 -
2 Remove aperture 2
=) - - - s
:'»/  limitation at BO
i
£ 100
E g
o B0
& 70
5 60
ar
£ 50
40
30
20 .—l
10 -
] L
5-0Oct 12-0ct 19-0Oct 26-0ct 2-Nov 9-Nov
2009 | m Fiscal Year 09 Integrated Luminosity — Highest —Lowest|

m Fiscal Year 09
v Fiscal Year 04 = Fiscal Year 03

Fiscal Year 08 & Fiscal Year 07

Fiscal Year 02

+ Fiscal Year 08

= Fiscal Year 05

More accelerator performance plots
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in the backup material
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CDF and DG Performance
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CDF: 5.23 fb! delivered
4.30 fb! recorded

DO: 5.20 fb! delivered
4.54 fb! recorded

Following up quickly with
reconstruction, analysis and

" publication of results

Presented analyses with 3 fb™ at
ICHEP this past summer

Analyses with over 4fb™ of data
to be presented at Winter 09
conferences

Tevatron Physics 3



50

30

20

CDF Submitted/Accepted/Published

10

Number of Papers Submitted

20 1

CDF and D@ Physics Results

B Ppublished
Bl sybmitted

0 1994 1998 2002 2008

History of D@ Paper Submissions to Peer-Reviewed Journa

50

30

20

10

inl

Year Submitted

Physics Advisory Committee

2008 is already a record year for both
experiments

5 plenary presentations at ICHEP
40 parallel talks

Both experiments are still attractive
to new students/postdocs

80 PhD theses defended in 2007, 40
so far in 2008

Example: DO - 22 new PhD students +
8 postdocs since January
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Too many results for 20 minutes....

Example: CDF web pages with new results for Summer 2008:
over 50 new results (similarly for DQ)

Hle Edit View History Bookmarks Tools Help Sl Bl G BEED kel LeE Gl

< v o I fit § (@ hrtp:www-cdfinal. goviphysics/S08CDFResults htmi v icfa 2008 slac seminar @,

&« v o I fi T @ httpiwww-cdtfal goviphysics S08CDFResults htmi = icfa 2008 slac seminar

[Most Visited~ (3 Release Notes EgFedora Project~ [§) Gmail - W Figures... EIRed Hatv Egfree Content Most Visited £ Release Notes ExFedora Project [s) Gmail- WV Figures... EJRed Hatv ExFree Contentw

11Gmail - Reminder PAC pra... 3¢ | [ Gmail - Re: Plots for PAC ... 3¢ | @ New CDF Results for 2008... 3 v I @ = cor s for200s X — — 4
A Search for ZH lepton + lepton + bb Events ME technique 20m? WebPage
Search for VH~ MET+ bb Events 2m! WebPage
Search for WH— WWW' Events 27! WebPage
CDF Results for 2008 Summer Conferences Updat ed CDF SM Higgs Combination 1am?t WebPage
(only new results since the 2008 Winter Conferences are listed) Updated CDF+DO SM Higgs Combination T WebPage
Top, Bottom, QCD, Electroweak, Exotics, Higgs QCD Results
s A T R Wbk
Measurement of the Inclusive Z+Jets Cross Section WebPage
Constraining CPV phase B using flavor tagged B, ~ /Psip WebPage A e Sl A e
4 Rrecisloy et ermmatlon of the masd sbXIe72) waing /U 1.2 Dacays LebPage Measurement of the Inclusive Photon Production Crass Section 05’ WebPage
EECAE N T T T T P T e G A Measurement of the MinBias Cross Section WebPage
Measurement of Ay Lifetime using Ay~ A1 Decays Webpage
Measurement of the B Lifetime using a MC-Free Analysis Method WebPage Top Phyalix
Measurement of the B, Lifetime using Semi-leptonic Decays WebPage o
Search for Narrow Resonances below the Y Webpage
Search for Single-Top Production using a Matrix Element Method
Electroweak Phy
Search for Single-Top Production using a Neural Network Discriminant
Analysis Luminosity Search for Single-Top Production using a Likelihood Function Discriminant
Search for Single-Top Production using a Boosted Decision Tree Discriminant 278? WebPage
Towards an Improved W-mass Determination using 2.3 fb! of Data 23w WebPage Search for s-Channel Single-Top Production using a Neural Network Discriminant e WebPage
Limits on Anomalous Triple Gauge Couplings using ZZ events 2m?t WebPage. Combination of CDF Single-Top Results e WebPage
Exotic Physics Search for Anomalous Single-Top Production 22m? WebPage
tthar Cross Section using ee, n, en Dilepton Events 2701 WebPage
AnabEis A osy ttbar Cross Section using Dilepton + BTagged Events 27 1 WebPage
e A o P PRI N g T PR e T VT ttbar Cross Section using Lepton-+Jet Events with a Secondary Vertex Tag 27m? WebPage
e e e e tthar Cross Section using LeptonsJet Events using a NN Discriminant 27 WebPage
Search for New Physics using v + lepton + h-jet + Missing Energy Signature WebPage jLLipriGons Section nang T Syton jlet Events mith e Sl Muon day, 2m Lebbage
T T S T T e T T tthar Cross Section using Lepton-+Jet Event s with a Soft Electron Tag s WebPage
Search for Anomalous Production of y + Jet + Missing Energy WebPage b o cxion Hewully 27! Weblau
e e L e b Measurement of My using Matrix Element Method in Lepton+Jet Events 27m? WebPage
ey e e R e R T e e Measurement of My using v Weighting Method in Lepton+Track Events 27m0 WebPage
Search for New Physics using Dilet + Missing Energy Final States WebPage e 21ot Leblage
o er amwe e v Measurement of My using Variables Independent of Jet Eneray 2m! WebPage
Search for High Mass Resonances Decaying to Leptons of Different Flavor WebPage e L e am! Dbl
Search for Massive T Decaying to Wq in Lepton+Jet Events. 2781 WebPage
Higgs Physics Search for Charged Higgs in Top Pair Events 2207 WebPage
Measurement of the gg- Lt Fraction using DiLepton Events 205 WebPage
Search for H - WW Events 3! WebPage Combination of CDF W-Helicity Results 2m WebPage
270! NebPage Senct an email o the CIF Physics Conveners Physics Co-ominatar and Snokesnersans.

Search for WH~ lv bb Events

GRS Done

Will focus on a subset of new physics results since last PAC
meeting
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Constraining m : m_

CDF Run Il Preliminary 2.7 fb”

P

- -1
T Most relevant channels now 2.7 fb
&
<j-’ 0.5—_ Mass of the Top Quark (*Preliminary)
B CDF-Il di- 167.4+10.3+4.9
L . ®
ol el 168.4+12.3+3.6
- CDF-ll di 171.2+£27+29
C AlnL) = -05 Dol dH 174432+ 2.1
oS —AEI: L; ; :2-0 CDF-l I+ 176.1£5.1+5.3
o AlnL)= 45 DO I+ 180.1£3.9£3.6
1 I "COF-1l 14}
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m, (GeV/c Do-lla l+j 1715+ 15+ 15
CDF: mt =172.2 £ 1.0 =+ 1.3 GeV Do-llo 1730+ 1.3+ 1.7
COF-lall] 186.0+10.0£ 5.7
D@ Run lib Preliminary, L=1.2 fbo" ‘Pl all 1760426433
o 1.1 ) . e 9+26%3.
a : lepton+jets, calibrated "CDF-1i trk 1753+ 6.2+ 3.0
1.08 “Tevatron July'08 172.4 i{qzj F'Or
stat.) + (syst.
L yPidof = 6.9/11.0 (8 1}’501
1.06- \ | i
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i World average top quark mass (ICHEP 08)
L A InL=4.5 t
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M,,, (GeV)

DO: m_= 172.2 + 1.0 =+ 1.4 GeV
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Constraining m : m_

CDF Il preliminary I Ldt=231b"
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Current m  world average:

precision 25 MeV (CDF best single
experiment result)

CDF: working on 2.4 fb™ analysis
Expect to have measurement with
precision equivalent to world
average

D@: publish 1 fb* analysis soon

CDF Il preliminary I Ldt=2.4fb"

© data
— MC
background

15000
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Constraining m : Electroweak Fits

6 July 2008 m,. .,t='154GeV
—_— +34 | ‘ Ao, =
mH_84 .26 GeV 97 —0.02758+40.00035 .
m < 154 Gev @ 95% CL T '-.. ' ""'?.02745&02.00012
H 4 +**+ incl. low Q° data —
N}Q |
July 2008 | 4 3 ]
{ —LEP2 and Tevatron (prel.) |
805 -~ LEP1 and SLD 27 i
68% CL 14 _
% 0 | Excluded Preliminary_
©, 80.41 30 100 300
Eg my, [GeV]
Impact of uncertainties on M
s03] T4 AM_=x1.2 GeV AM, = +9/-8 GeV
AMW =+25 MeV AMH =-13/+17 GeV
_ _ poo C p— —
0 s ~og o™, = £0.00035 |AM, =-15/+17 GeV
m, [GeV]
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Diboson Processes at Tevatron

CDF Run Il Preliminary

| Ldt=1.9"

Events / 0.04
3

Ozz .Wy
Owz  DOws+jets
Oww Opy

Syst. Uncertainty

LR (ZZ, WW bkg)

[ DZero Experiment .
2.5M1.7 fb”'

Number of Events

100 200
Effective Mass of Four Leptons, GeV/c?

[ Predicted signal

Il Predicted background

Data recorded

300 400 500

Both CDF and DO combine ZZ—llvv and

ZZ—|lll channels to obtain 4.4 and 5.7¢
significance respectively

Cross sections measured in agreement with
SM prediction of 1.4 pb

104

10°

102

Cross Section (picobarn)

10
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Tevatron Run Il pp at\/s = 1.96 TeV

_ = DO
= o “theory
_ RS
_ b
w z Wy Zy WwW Wz 2z
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... NOW also with Hadronic W/Z Decays

Select sample of qqlv events in 1.1 fb* of data
Cannot separate W and Z—qq, measure sum of two processes

Use Random Forest discriminant to separate signal (600 events)
from background (27k events)

Measure 6=20.2+2.8(stat)+4.9(syst)+x1.1(lum) pb (4.4 o)
SM 6=16.1+0.9 pb

Main systematics: background (W+2jets) shape, jet energy scale,
cross sections

§ - D@, 1.1 fb' 4+ Data > - D@, 1.1 6" —+ Data - Background
= 2500 Il Diboson Signal g 300¢ B Diboson Signal
g I W+jets < 200F — =1 s.d. on Background
3 2000 []1Z+jets ;-»;) -
9
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‘.--— L g § 7k I ! I_'_I_I—I__I_I ! !
% 01 02 03 04 05 06 07 08 09 1 Al 50 00 150 200 250 300
RF Output Dijet Mass (GeV)

With more data: observe Z—bb, separate W/Z contributions to signal
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Single top Production

A
2/3 Jets CDF Il Preliminary 2.7 fb
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MC normalized to SM prediction

1

CDF Single Top Summary, 2.7 fb

p-value: 2.60
—— (3.80 expected)
Likelihood Function o) & 8584

p-value: 4 .20
— T — (4.80 expected)

Matrix Element 5 8?

p-value: 3.80

—@— (5.00 expected)

Neural Network 59 4 83

p-value: 3.60

—— (4.90 expected)

Decision Tree 2.4 + 8?

\ | | l

0 2 4 6
Single Top Production Cross Section (pb)

Both CDF and DO now have evidence

for single top production, reach 5 ¢

soon

Smallest cross section measured in

final states containing jets

Tevatron Physics
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Higgs Searches (March 2008)

Tevatron Run 11 Preliminary, L=1.0-2.4 !

E]-UZ:_'.."'l'"_'I'_"'!""!""l""l""!""!'"'
72 &EP Lt Tevatron Expected
E L Tevatron Observed
0 +lG oo CDF Exp
]
O 10 |
o -
e
o
I ™ ;
A = : : : : i | March 10, 2008
110 120 130 140 150 160 170 180 190 200

m,(GeV/c?)
Tevatron combination limit/SM:

s 6.8 at m,=120 GeV/c?

s 1.1 at m,=160 GeV/c?

Since then: analyzed more data, improvement in the analyses,
more channels added at low m

Physics Advisory Committee Tevatron Physics



Higgs Searches (Low m )

o WH-lvbb (most sensitive channel at low m )
» Signature: high p_lepton, MET and b jets

+ Backgrounds: W+bb, W+qq(mistagged), single top, Non W(QCD)
+ Key issue: estimating W+bb background
+ Shape from MC with normalization from data control regions

Innovations:
CDF: 20% acceptance gain from isolated tracks,

_ CDF Run Il Preliminary, L=2'7.fb_1 éEH'(i“S:, ME with NN jet corrections
301 B | D@: 20% acceptance gain from forward leptons,
o o5t Sy use 3 jet events
5 | v
& 20 +baa
o | —71.~ Results at m_ = 115 GeV: 95%CL Limits/SM
S 15} 18
=5 3 : Y
S 5 Analysis  |[Lum (fb) | Higgs |Limit (o/SM)
1] 10 1=
O g Events| Exp. Obs.
3L 18 CDF NN 2.7 83 | 5.8 |5.0
0 i —— CDF ME+BDT 2.7 7.8 | 5.6 | 5.7
A 0.5 0 05 1

P |
Physics Advisory Committee Tevatron Physics 13



Other SM Higgs Searches

» CDF and DO are performing searches in eve
+ CDF/DG@: WH->WWW: same sign leptons

+ Adds sensitivity at high and
intermediate masses

+ Also fermiophobic Higgs search

+ CDF: VH-qqbb: 4 jets mode
+ CDF: H-1tt with 2jets

+ Simultaneous search for Higgs in WH/ZH,
VBF and gg—H production modes

»

U N o w o Ao

T[T T T[T T[T T T

©w

Entries per 12 Ge

N

o -
o o

oE

ry viable mode

40 60 80 100 120

DZ Runll Preliminary 0.94 fo™!

Data

Wi+jets

I aco muttijet

H o

Other SM backgrounds

H+(W/2) x 10

140 160 180 200 220
DiJet Invariant Mass (GeV)

Results at m, = 115 GeV or

160 GeV: 95%CL Limits/SM

¥+ Interesting benchmark for LHC Analysis Limit (¢/SM)
+ D@: H- vy Exp.  Obs.
# Also model independent and CDF WH-WWW | 33.0 | 31.0
fermiophobic search
DO WH-WWW | 20.0 | 26.0
+ DO: WH—-1tvbb, new mode CDF Vh-qqbb 37 37
* Dedicated search with hadronic t decays CDF H-11 25 31
+ D@: ttH, new mode DO WH-tvbb 42 35
DO H-yy 23 31
Physics Advisory Committee Tevatron Physics 14



Higgs Searches (High m )

s> Ho. WWo. Iviv :::bdf\: ‘.
» Signature: Two high p; leptons and MET I e

+ Primary backgrounds: W pair production and top in di-lepton decéy
channel

+ Key issue: Maximizing lepton acceptance

Innovations:

0 Jets HWW M, = 160 GeVic’ ]-L'”fh”I CDF/D@ : Inclusion of acceptance from
10t H;E_ WH/ZH(CDF) and vector boson fusion

L
=:. CDF : Combination of ME and NN approaches
ows D@: Reoptimized NN

ror T
+

Results at m, = 165 GeV: 95%CL Limits/SM

Analysis |Lum (fb) Higgs | Limit (6/SM)
Events| Exp. Obs.
CDF ME+NN 3.0 17.2 | 1.6 1.6
D@ NN 3.0 15.6 | 1.9 2.0

Physics Advisory Committee Tevatron Physics 15



Single Experiment Combinations

a Limits calculating and combination

L 4
L 4

\

95% CL Limit/SM

Physics Advisory Committee

Using Bayesian and CLs methodologies.
Incorporate systematic uncertainties using pseudo-experiments
(shape and rate included) (correlations taken into account between
experiments)
Backgrounds can be constrained in the fit
1 ICHEP 2008 limits
CDF Run II Preliminary, L=1.9-3.0 fb’ =
- % D@ Preliminary :.1.0'-30151 = Obsgrved Limit
WWEEP Limit ... Expected % SM Higgs Combination miiix:iinﬁt
= Observed 5 Expected £2-0
B B ilc 3
10 i 26 b3
1 0 5 SM A 1 Standard Model = 1:0
100 110 120 130 140 150 160 170 180 190 200 100 110 120 130 140 150 160 170 180 190 200

m(GeV/c)

Tevatron Physics

my; (GeV/c?)
s Low mass combination challenging due to ~70 analyses

Expected sensitivity of CDF/DG combined: <3.0*SM @ 115GeV

16



First Exclusion at High m
Tevatron Runll eliminary — |.CLs Observed

Exp. 1.2 @ 165, 1.4 @ 170 GeV N L=1.0-3.0 b . 1-CLs Expected
Obs. 1.0 @ 170 GeV

CLs

xpected +1-¢
Expected +2-¢

SM Higgs of 170 GeV excluded at 95%CL RIAR
Tevatron Run 11 Preliminary, L=3 fb! B
E N I B I HL L B IR B BN "~
E 0.
E 195200
-:i my; (GeV/c?)
10 | -
oA
=)
1
July 30, 2008
155 160 165 170 175 180 185 190 195 200
m,(GeV/c)

a Result verified using two independent methods(Bayesian/CLs)

Physics Advisory Committee Tevatron Physics 17



MSSM Higgs Searches

MSSM Higgs — 1t Search, 95% CL Exclusion

H—1tt main search channel

Use b® associated production to extend

searches to Z peak region (bbb and

btt final states)

tan B

First Tevatron combination available soon

Exclude high tanp region

CDF Run Il Preliminary (1.9/fb)

events/(15 GeV/c?)
(5]
8

0
50 100 150 200

Physics Advisory Committee

250

bbb
bbx
beb
bgb

300 350
m,, (GeV/c?)

100
£l CDF Run Il Preliminary, 1.8 fb:!

no mixing

p>0

no mixing

100 120 140 160 180 200 220 240
m, (GeVic?)

D@ Preliminary, L=2.6 fb' E
m, max, u=-200 GeV -
gb — bo

| [ | Excluded Area
R — Expected Limit -

T —"

100 120 140 160 180 200 220
m, [GeV/c?]
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AT, [ps™!]

CDF: updated result with 2.8 fb™
Inconsistency with SM increased

CP Violation in J/v ¢

HFAG
o6 COF 1:35 ' +DO 28"
68% CL \
0.4 952 CL N \
P e \\‘ I‘\
99.7% CL N
0.2 s \
}ﬁ/ S \_\_\
,\l ‘I I;/ . y ‘/J g
0.0 |-/ / e
|I/ \-\ 4// ™ )
02| N .
p-value = 0.031 \ 7
225 from SM N S
-041 \
\\
NS
-06 1 L 1 L 1
-1.5 -1.0 -0.5 0 0.5 1.0
J/?j)o;-')
B " [rad]

(p-value from 0.15 to 0.08,

corresponding to 1.8 standard

deviations)

More data to come, look also in other o
channels (asymmetry in semileptonic -1 0 1

decays)

Physics Advisory Committee

1.5

First combination of CDF and DO
results without assumptions on
strong phases: compatible at 2.2
standard deviations level with SM
(p-value 0.031)

CDF Run Il Preliminary
-~ SM prediction
0.6 — 95%C.L

[ — 68%C.L.

L=28fb"

Tevatron Physics 19



Q Observation @ D9

Reconstruct complicate decay chain p

Q" candidates selected with multivariate
technique to reduce background

Combine with J/y

N
=]

» -1
DO, 1.3 fb . Data

— Fit

-
W

Events / ( 0.04 GeV/c?)
3

(2]

o
-a"||||||||||||||
o

o8

o

o *M,%ﬂwﬁﬁ :
6.2 6.4 6.6 6.8 7

‘M(Q)) (GeVic?)

N
~ |/
i\g'g'*g b
AN

Observe 17.8+4.9+0.8 candidates

m, = 6.156+0.010+0.013 GeV

b

5.4 standard deviation
observation

Another discovery in spectroscopy of b-hadrons

Physics Advisory Committee
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Physics beyond the SM

;600 ; . ~— 250 ) o Excluded Region in mSUGRA Search for %7,

() | <LEP2 T p 3 Dg, L=2.1 fb- N§ ‘-WE CDF Run IIPreIiminaryILdl:Z.l] 'S Excluded at 95% C.L.,1ant§
9500 LEP2 * 0 200 tanB=3, A =0, “-<0 i 23D?mSUGRAfan(BJ=3.Aﬁ=n,p>D T LeP direct E é
] y -— e 0 s | mi@ mi) > mi) : ey Tiso
9 400 £ 2200 o - o 10
3] = J o F mig)=m(z) . 1
= SR no mSUGRANY = 150 2100 ; 140
{ 300 Ol solution E = .

g T 100 2001 —130
5200 DG, L=2.1 6" 1901 -

(7)) tanp=3, A =0, <0y E —120
100 3 50 180 F11o
(\bx RRRARIMMRARINNN 0 170 \i

100 c2;°|o _ 3ooM4oo ?‘c’; \‘;;’0 0 100 200 300 400 500 600 160 1°°

uino Mass (Ge 0 20 40 60 80 100 120 140
m0 (GeV) m, (GeVic’)
810 oot g OOF Bun | Prefiminery (10
© - WZery i I Centraly, p,>40GeV | | CDF Run 2 (2.3 fb)
8.10 - etection miz-I0 F —— Background Prediction 3 102 Preliminary 4
2 st > | 220 GeV/c? St ]
€ e SM + signal A=75 TeV = — eV/c” Stop 4 =280 GeV
c 0NN 0 SM + signal A<90 TeV | & 4oL i i) ®
w e E i 10} 7
[ i :
------------------------------------------ g 4L = ol|t observed
. @ E = 100 L
10 = = t
L ] I top
Al A - W+jets
20 40 60 80 100 120 140 160 180 200 0 E et 2 107w acD
issi 50 100 150 200 250 300 0 100 200 300
Wiissaig ET (GeV) Mass from track momentum and p___ (GeV/c?)
TOF - Mieco (GeV)

No evidence for new physics found in
dedicated model driven analyses
Still room for surprises, few discrepancies at

the 2-30 level

Physics Advisory Committee Tevatron Physics 21



Future Perspectives

17 Projections assume no _

further improvements
®*Tl  Over the weekend: 1 " FY10 start
and 3" highest peak

luminosity for Tevatron
e (L=3.19*%102 cm™2s™) | o, : (7.2-8.6 fb* at March PAC)

B Highest Int. Lum
B Lowest |nt. Lum

Real data for FY02-FY08

Integrated luminosity (fb-')

FYQ09 start

s

ng'
P i
35 =

2 5 3 1
ai ﬁﬂﬁﬂ o 113%@%

.bkq;l i
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Conclusions

| DE 2 Luminosity Projection

= 95% CL Limd

= 3-o Evidence

\__Esm’ 27 2010
E ]
S e

Analyzed Luminosity / Experiment {fb”)

i B = el SN S RS S S [, T L |

110 120 130 14 150 0 170 180
m,, (GeVic’)

5 S L ok Gl N Aot . G- S, k| Gk, N . LA Nl |

» Strong motivation to continue running in 2010

» Could surpass current predictions for integrated luminosity
» Place strong constraints on / Obtain evidence for SM Higgs
*» Improve top and W mass measurements

» Continue investigation of B_ system

» Much room for improvement in channels where current
analyses use only 1-2 fb-1 (reach 8 fb-1/experiment)

» More personnel available in both Collaborations than
foreseen

Physics Advisory Committee Tevatron Physics
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Backup Slides
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Backup Transparencies

Weekly Integrated Luminosity (1/pb)

Weelly Integrated Luminosity (1/ph)

175 200 225 250 275
Days since October 1

m Fiscal Year 09 = Fiscal Year 08
v Fiscal Year 04 = Fiscal Year 03

& Fiscal Year OF # Fiscal Year 0% = Fiscal Year 05
» Fiscal Year 02 — Design — Ease

Physics Advisory Committee
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Backup Transparencies

Peak Luminosity (1/pb/sec) Max: 317.5 Most Recent: 276.5

Feak Luminosity {(1/pb/sec)

325 -
.
300 - ..uf . . g e .
L
275 | 1.'.- s e oo % H'#" Ny f""-
" . .;I‘- .‘l-h“}l H : a .f.‘ l.‘.".ﬂ ﬁ.'.
250 - i ﬁ L % "%, a * g B g
L N q.?h“n‘. - ANV o "
225 & = ""* L & h .F' ki a2t 4 ¥
| | s m A T Aad o an A e
200 { % I & - R iy gt ‘e e
[ ] ] I - ¥
1;,.5_:1 N n‘;?t‘fi "': -""“ » . -t ¥ 1‘3i. s N - .-" :::, e
P 1 A - hy DA iy A o 4
150 - B, » s "-:':‘-l . :l i e Y T 4 ‘l‘l ::.* s *t"‘ *
i';‘,}l‘“ . .t L o BAQL .u‘lr..:u. %
. n -
125-;:,,‘.“: J.:" :q- . “'* - ‘-._ . Y- 'l-aL : _.; i_.:_':.':'.-
™ . L, - ety  moa T " e - == ="
1|:u:|l. Lﬁ. 4 - _,‘.i.?..."".- X 'H'u"..'t"';_'c"' do TN
?5' f“ ] ‘ "--lH -.;1 t-_- a M‘I ‘E‘T‘ - "-
!"-" d-- ‘J "'.ﬂ - r ‘ u“?‘-- T"Fj r -
50 - - v v L
| g 3 = _J'-f#“'."ﬁ' ﬁv': ;'J.#.: ?f‘:w- .
ke T '-* -,.....i -wf* G e e
pix = a8 "“'-"*",Hn_a L L s, t""li""' L

0 25 50 75 100 125 15u 175 200 250 275 300 325 350

Days since l:]n:mt:ler 1

m Fiscal Year 09 @ Fiscal Year 08 & Fiscal Year OF # Fiscal Year 06 = Fiscal Year 05

v Fiscal Year 04 = Fiscal Year 02 » Fiscal Year 02

Physics Advisory Committee

Tevatron Physics

26



Efficiency

Backup Transparencies

Data Taking Efficiency
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Backup Transparencies
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Higgs Searches (Low m )

@ ZH-vvbb, WH—Ivbb(l not detected)
@ Signature: MET and b jets
+ Primary backgrounds: QCD b jets and mistagged I|ght quark jets

+ Key issue: Building a model of the QCD background

+ Shape from 0 and 1 b tagged data samples with tag and mistag
rates applied

Innovations:
CDF/D@ : Use of track missing p, to define control

NN Output, Signal Region, ST+ST

a5 CDF Run Il Preliminary, 2.1 fb™
il regions and suppress backgrounds
30 =jjgfj;’op CDF: Uses of H1 Jet Algorithm combining
g — tracking and calorimeter information
3 jet events including W—tv acceptance

P
//A EBackground Error

20 e DO also performs a dedicated W—1tv

5 Results at m_, = 115 GeV: 95%CL Limits/SM

10

Analysis |Lum (fb*)| Higgs | Limit (¢/SM)
Events| Exp. Obs.

: ot T — SM Higgs*5 CDF NN 2.1 7.3 6.3 7.8
R R DO 2.1 37 | 84 | 7.9

Neural Network Output
P |
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Higgs Searches (Low m )

o ZH-llbb
@ Signature: two leptons and two b jets
+ Primary background: Z + b jets \
+ Key issue: Maximize lepton acceptance and b tagging efficiency °*
Innovations: CDF/DQ: Extensive use of loose b tagging
CDF: Use of isolated tracks and calorimeter only electrons

MET used to correct jet energies, New ME analysis
DO : Multiple advanced discriminates, NN and BDT

| DO Runlib Preliminary 1.2 fb" | ——
8 o A i LB " aon oo
g 1 iE ........ V ’ - ] _7 2z ::ci::::nd
s ——= | LT l| Results at m,, = 115 GeV: 95%CL Limits/SM
P I I = :
= 4|—|f 1= Analysis |Lum (fb) | Higgs | Limit (c/SM)
WE P Events| Exp. Obs.
e J V CDF NN 2.4 1.8 | 11.8 | 11.6
10'5E CDF ME(120) 2.0 1.4 | 15.2 | 11.8
10_3.3' 0% 0d 045 05 05 06 2 2.3 2.0 12.3 | 11.0

BDT Output
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